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Fig.1 Distribution of ground collapses and
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laneway in the mining area

2 FIFFREFRRE

HEFELTHET 1999 56 A, BT FFER,
H19994E6 AZE 200947 A 26 H, +EXR—HLT
HERS, HFHBELERKY 620 m, BEBIFE 97~
110 m, S IEH F KK EH RFMETEH.

B I IE B HEK B 2450 300 m®/d, B K HEK B A K
600 m®/d, i3 HE/K A 8 6 A\ LT~ 5 408 HEK 1 33
FTHERL , - T HEK K R 1k, T EARE X HEK B 15
B, PUREIE# HK B TR Rad, Tl 5%
HEEKBS .

3 HEEFESHE

2009 7 A25 B LF7 RAR . BRREZT I X
TS HrwE. BHZ R EEIRRE, FREEH 2
ANE, WEHEREE, EAELA 85 m, KEKY
95 m, 6. 12 mGKE M L), BEX-FEERA
5 866 m®, YR TE 2004 528 m® IBIRER T & A
Tk~ R E A HE RN R F R R E A N B K
{3k B B 28 AT 8 BT 07 A, 8 1 R AL U B R R 4
24. 8 m, {43 FEEEZ BIWIR

4 HMEBEKES T

BRI AEMEIBENREE REGFHMN. —2
Fz=E, —REEER. BREMNBRESY P XL
A S R R SR, R SR B L L0
HO T 3 B SR R 64T T 4047 .

4.1 FEIEPEKES R
4.1.1 ek M2 45 (2 547

HTEEREV MBS RERELEHN, RIET
PRATRE (7] 45 A MU T 3R FR IR, SR R B 28 e R e 1 2
B P EEmmAESEiaE -t &R, fKN
BEH 200 m, BIEEBEDRBR, EEMLE
TR BE 9 A B B RSB 2R K AR AR 2%, T B
FEh, RARH B S AN 5, R B XK W B AR
BRSO RE; KESPHERNERRE TR ERE
BOMERKE S BN R B , FLIFE K /DN—8HRo.
2~0.5 m A&,

4.1.2 FLHAK L5

RIEA R PR R, Bk B 2009 £7 A 25 H, 3
REGHT —HLTERRE, 7 IWREX BERAN
9 218 m®, B UL IR MY BAKTRL K 58 665. 8 m®, IR G
HIRRIERFREXAER AR EXER S HEUE
TR HE T, FRE8 8K Hi T 353 B Bl R SR FE 18 ALY
ARBTE/D,

4.1.3 H T RRAZH AT

HTE S FE R TS, R T R T KK AL B ZS
SR, MRHE I GR D, B UL R K AR & 8 24. 82
~25.26 m, £ B H WM KHAREH—39. 09~
—37.99m, Bl BH N KAIESHN—33.91~
—32.27 m, ¥ X7 AL X Al R 35 0 2R AL BR 7K K AL AR
=R 27. 8~27. 98 m, JLEIE 7K VG HIE KK L2 AR 8 K
28. 68~28. 69 m. BH By /KA 5 1R A KTE &
ZRET 58.93~64. 11 m, NAKNLSHTE ,BEHLK
PERERNAKMNEERHRE, RHT HIK5ERE
HiKZ BIRE LK NBRER , B W BT R R B
H T 3R B A TT BB

R1 M TFAKKEXEEAFER

Tab.1 Comparison properties of the groundwater table
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Fig. 2 The relationship between the water content

and the vacuum negative pressure
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Fig. 3 Sketch map of the formation process

of karst collapse
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Origin of ground collapse at the Sujiazhuang iron mine in Jinan City

WANG Qing-bing"?,GAO Zong-jun', DUAN xiu-ming?, WU Li-1i*
(1. Shandong University of Science and Technology,QingdaosShandong 255510, China;

2. Geo-environment Monitoring Station of Shandong Province, Jinan, Shandong 250012, China)

Abstract: Based on the survey to geologic conditions and exploitation situations at the Sujiazhuang iron mine,
the features and origin of ground collapse is expounded by means of the analysis on geophysical features,
sinking and driving engineering, groundwater table and engineering geologic features of the ore body and
surrounding rocks. The results show that the horizontal change of apparent resistivity isoline is relatively
gentle within the 200 m probe scope with transient electromagnetic method and that there is no obviously
abnormal distribution of goaf; the total volume of goaf is only about 9 218 m®that is much smaller than the
total volume, 58 665. 8m®, of the collapse pit; the water head between the shaft and collapse pit and that
between the collapse pit and goaf are very high and stable, up to 58. 93~64. 11 m; the integrity and intensity
of the surrounding diorite and limestone as well as marble are quite well, so the probability of ground
collapse led by goaf collapse is very small. According to the above situation and the comprehensive analysis

on the landform, stratum structure, overlying cap, dynamic conditions and mine drainage as well as other

factors, it is believed that the ground collapse is caused by long term pumping during exploitation.

Key words: mine drainage; earth cave; ground collapse; Sujiazhuang iron mine in Jinan
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